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(57) Abstract 

PURPOSE: To obtain an alloy foil capable of withstanding 
a high-temp, engine exhaust by adding a misch metal 
contg. inexpensive Y and rare-earth elements to an 
Fe-Cr-AI alloy to secure oxidation resistance and 
further adding at least one kind between Nb and Ta. 

CONSTITUTION: This foil Is formed from an alloy contg.. 
by weight, 0.01-0.5% Ym (Ym consists of about 60% Y. 
about 35% of heavy rare-earth elements such as Gd, Tb, 
by, Ho, Er. Tm, Yb and Lu and about 5% of light 
rare-earth elements such as La, Ce, Pr, Nd, Pm, Sm and 
Eu). 4.5-6.5% Al. 13-25% Cr. sO.025% C. sO.02% N. 
where (C+N)^0.03%, and at least one between 
(93.C%/12+93.N%/14)x1.2 to 3% Nb and 
(181.C%/12+181.N%/14)x1.5 to 3% Ta. where 
(Nb+Ta)s3%, and the balance Fe with inevitable 
Impurities, and a flat sheet 2 and a corrugated sheet 3 
are formed with the foil. 




.(19)B*HtJ«F/r (J P) (12) & ^ !^ 1^ ^ g| (A) (limi^dillfiii*^ 

#11^5-277378 

ii3^&mB 7fiK5^(1993)10^26B 



(sointa' ^ijiB^ ff^>%&m^^ fi mmm^mm 

B 0 1 J 35/04 3 0 1 P 7821-4G 

B 0 1 D 53/36 C 9042-4D 

B 0 1 J 23/^ A 8017-4G 

35/04 3 2 1 A 7821-4G 

C2 2C 38/00 3 02 Z 



(2i)ajii»^ 






000006655 










(22)tiIfi|Q 


¥JSaE4¥(1992)3^31B 


























































(72)1611* 
























(74)f<3aA 


^m± m (^i-4«) 


(54) [#I93<0««;] 


mmmmmm^f i^jmrnv e - 


-Cr-A13K- 





(57) mm 

ism 9 0 Ot:W±<7)«^;«';«.tc*>»x.f,H*il5» 

mm F e -C r -Al -^^(C, ^tf 5: Y 5 
(Y60%g«, Gd~LuOi^&±0 3 5%ejR*J: 
JTL a-Eu<7)g#±5%giS*»t>fl|g{:$tt*o ) 
JPLTWK'fbtt«r5i<SL> $t.lCNb, Ta, Mo, W 

I^*] 9 0 0- 1 0 0 0"C<7)gm:**;^tcJ:^i>v 



2 




-1- 



1 

{mm 1 1 **%T% 

Ym:0. 01%)80. 5%mT (;t7«LYml4, 

6 0 ^±«7C#0 9*.Gd, Tb, Dy, H 

0, Er, Tm, Yb, L u <oa*±^ 3 5 J: 
0'^&±axfKO-?*,La, Ce, Pr, Nd, Pm, S 

A 1 : 4, 5%W±6. 5%mT 

C r : 1 3%;:jL±2 5%mT 

C : 0 . 0 2 5 %jJlT 

N : 0. 0 2%JS)IT 

C + N : 0. 0 3%WTUiDxT 

Nb: (93 •€%/ 12 + 93- N%/1 4) X 1. 

2J0l±3%mTtfcl4 

Ta: (1 8 1 • C%/1 2 + 1 8 1 • N%/1 4) X 

1. 5t)l±3%JJ^To^^-< t fc-tt* 

Nb+Ta : 3%WT 

•e-^*, *»oaaj F e iJ ± oqp?raw^*6ife*- 1> jSj * c: 

C r-A l^-^ife?S„ 

Mo : l%m±4%J0lT*3tl± 
W : 1 %m± 4 %WTOi!? < t ij> -a^ 
M o + W : 4 %ttT-C^tftt^« 1 IS«Ogtt»)ttSSEai 
^' n^m^^ F e - C r - A 1 M^^So 

Ym:0. 01%®0. 5%fiLT (f^fcLYmli. Y 

6 0%SjS> #±S7C*<0^*,Gd, Tb, Dy, H 

o, Er, Tm, Yb, L u «02#±?: 3 5 J; 

lF*±fiPC5l5<'5-7^)La, Ce, Pr. Nd, Pm, S 

m, Eu<D^^±i5%mmii^hm^^*lio ) 

A 1 : 4. 5%Ja±6. 5%mT 

C r : 1 3%Ja±2 5%Je)lT 

C : 0. 0 2 5%JSIT 

N : 0. 0 2 %£HT 

C + N : 0. 0 3%JJITICJDX.T 

Mo : l%fX±4%&,Ttfzii 

W : 1 %Jil± 4 %JiilT<O^X i: t> -as- 

Mo+W: 4%KJIT 

t Sri|fgitt'5i»*««JlS»iia> ^^a«:fflF e - 

C r-A l.¥.-g-^?go 

[0 0 0 1] 



(2) #11^5-2 7 7 3 7 8 

2 

* F e - C r - A 1 i^-g-^aiCMI-^o 
[0 0 0 2] 

< , fflSt«Jc/hfflfb**prtE-c**> 3)-t 7 5 y ^' 
/ A -ea ^ > 3 ^ ^l/X tt«iR>^ r > w <0 7 ^ - 

m<09 y V 3 >#**^1.1git <7)K{C'£>^T% ^<7)»Sfttt^ 

ie-eJ4****g:fflt?{i. CAFE^^^y;^^®!^^^!:^: 
fii^s o ^ - -y*^ t ») , s »» > > j)^ h <o#^a 

Kli$t>tC±#<Dffl|nllC*»), ft*Op« i'^l' . /n::.:*A 

ttst<or-^)A»)*';^ofist4SJiST-t8 5 orgftt? 
h-otzi)\ i:ia-c-i4A*);«";^fiK**9 0 ot-i 0 0 0 

- * A -eii i *vf> oiR u»»Att«SU»i t> *vir < * o 

[0 0 0 3] ft*{4«i8x.»f rBiS>*-*A'J 19 91 
^1^2 0-?-O7 0-8 0:KUEIR?itTV^*a»>, > 

>'N;i:*A#<;o»K<btt*|fiI±$*-5ii:**£«ll5l#o^ 
-t#x.ic>ttTV»;t, «^x.lf#Hie5 0 - 9 

2 2 8 6-f-, m5 1 -4 8 4 7 3-?-*iJ:tr|SI5 7-7 1 
8 9 8-f-0#^«tcS^$tiTV^Sri: <, 
40 iii>mmtL r »iSjb14i5 J: g $ 

tt, -?-*Lt9)x.-?-03!i*rt tTt4-iia:(c»»'fbtt> ftMw 

Afiffi#i:LT)£<'6M$ti-ri;tFe-C r-A 1 
-^ifcSr-t-Xtc. -?-0»K'(btt*-&vMijil!SSEOitSffli# 

«:•e**ffittr;^5:^ (y-Aiz 03 ) 3-fJii:<o 

^$*ifcii^l5(4v>-ftt^^#<0»il'fbttS:5IC»t-2.¥^S 
t tTYSrflJfflLTV^So 

[0 0 0 4] -H, 5 8 3 4 0-f-^«UI4F 

50 e - C r - A 1 ^-g-^O^ t L rmt&m<ommi RfJk 



-2- 



3 

"t^^cmco. 0 0 2-0. 0 5Sl:%OLa, Ce, 
Pr. Nd*-'b^-&PO#±ax* (&.±Lnt^-r 

t t:^i&.<7) 5' - T'^ $ <0ttiS(7) i6 IC N b ^ ii-Pti 
C, NMio^^H^Hartt^^Lfc-g-^i^a^^tt 
TV>*o i*tli><^^«-C«i*±a7C*O'g-tt*»0. 0 6 

to 0 0 51 ^^¥4-8 5 0 2-t^^«tC(i. I^l!;< F 
e-C r -A\9hi^-^tt&'^±^Z^^^rYOmi3a 

La<0*«rO. 0 5-0. 2*i:%<0<IH-C^l)n-t*» 

o-C C e mmmLtzL n *«j(lDl-*vlf«HllIJ)Dl!6fBr 

-e* -5 5 y -> ^ 5^ L r irSffi ^ ^> <0 1 ^ 
ggag 63-4235 6-t<&«{cii. mmimtmt:^^ 

-;K7)H-f!|gltticiE*t^cF e - C r - A 1 ^^±t LX 
Ce, La, P riJiy^Nd^ri^-CO. 0 1 %m± 
0. 3 0%BlT*-^tf-^#**W3^$*VTV»**t, 

[0 0 0 6] ittf>o{s6*^#{4> 5';l/a#<7)il5B-*t'ffc 
[0 0 0 7] 

v«m (900-1000 0 izmimmmmm:^ 
[0 0 0 81 > ^';^ffl^^i:*«fflv»f>il^,3s^^t^i, x>->'> 
u '^mzmix^ i> 1 0 ox:y'ittftrSiast«< l 

9 5 Ot;~l 5 oroHl* 1 2 0 O0ll»)jgL±T$* 



(3) q#ia¥5-2 7 7 3 7 8 

9\-iifzm.uomumm%<7)^fiij^\z^mLxz<7)u 

ja^g•C/^- * A X r > U J^ilSMR jRW^tt fc 

/N-*Aoia{c4 0 ot;w±cDSSii**4.i:^^iW;6^* 
i<ot^i,zmKi&&mzii>f^mi)'^^m.imx.xm 

[0 0 0 9] C:<D|^l*(4/N-*A#:(7)^:^|6]{C*5;- 

UrtJlfl|-e*1irU:*:tv>if:i:, 

20 TL^i^Z 6 0 0-7 0 oroSiSJti:**, «^1-S*^P> 

mom»x-^w:tifzi(>. zzK±^rj:^mm^i)^ 
[0 0 1 01 1-4*?*., nvi^ommmw-j^iis mmo 

^ffl^tc*.ori4?SOitK'fbtt*^JELTV>*fj*!)ftt 

KmLfiiUam'iitmm*)i&uzx^ mm^iz i^x 

50 ii:t*aK««, •r5rfc*,;*:|IW#'boaijtlwJ:*fc6 

0 0-7 0 0 'Cosai^<7)?g^*toK-:^;A«iS < > :i^-=> 6 
0 0t:Jiii±-eoiajsicj:^»:^j<7)fiToiS'^**prS6'iK 

[0 0 1 n $?>lc, «aix.»f, iS!i*OJ:dlc)£<-« 
[0 0 1 21 :*:5l??«'bl4. J: d ^:iR<^<0|iM«:Bf 

-So 

[0 0 13] 

mmimmi>tzib<r>^^m ^^m^h\tm%o^ 

JSoWK-fblt^rlnliSHiri/cfttcli, F e -C r - 
50 A\%i^i^-7.\Z\^X0. 0 l%*i8x..SYm<0^JD 



-3- 



5 

35f*a-e, #<&¥2 - 5 8 3 4 0-§-^J«T-Pi^$*l.T(.^ 
i,La (La, Ce, Pri5itFNd) ^SJ)Dt*Ji-& 

[0 0 14] ±^L7t±-7i:iP^-Jt*P(c#9 
&-ti^(0 6 0 0-700 ic-e<o»^;oinj±**£«5l-c* 

T a <7)?|gi)D*-?. v^liM o *5 J: If/i ^cliWO?SSD*^*^ 
T-*!). S.et:Tai5J:af/i;tl±NbOi^J0i:|^^tC 

[0 0 151 i<oa<7)7i7-f 
*, TaJb-6v>liNb«:^tDt-Sit-(?«l1t*«L<5!t 

Ti, Z rfeJ:i;fVUov»Tt-f<0|^*PacL 

fzi)^. T i liisao»:^^•(5i:^t*^ii^$^i"f> 

$e>tw, vi:i±S5iao»t)ip|±?a*t.?ft@«o«l1i|fil± 
[0 0 16] t=5^^?*.. *l&WliJil±(7)i^5:1^ft^* 

iflStt, :S^oH-»itttc^)ffitL/cFe-Cr-A 

[0 0 1 71 L*>LT. ^C)fki^m^mt&>T<Ot^ 

Ym: 0. 0 1%S0. b%\XT (7t7t*LYml±, Y* 
6 0%gjg, ^±j)S7Clll<0d*>Gd, Tb, Dy, H 

0, Er. Tm, Yb, L uOSS&±4^3 5%gJt;feJ: 
V^±mjtmOo*>ha, Ce, Pr, Nd, Pm, S 
m, E u Og5&±5r 5 %««*-e)fl|fiS:$iv-&<, ) 

Al : 4. 5%JS)l±6. 5%ttT 

C r : 1 3%fil±2 5%WT 

C : 0 . 0 2 5 %WT 

N : 0 . 0 2 %JE)IT 

C + n:o, 0 3 %IJlTi::irax.T 

Nb : (9 3 • C%/1 2 + 9 3 • N%/1 4) X 1. 

2JJ)l±3%mTi;t:(4 

Ta: (1 8 1 • C%/1 2 + 1 8 1 • N%/1 4) X 

1. 5\:x±.z%&rf<7>^<bi>~mi 

Nb + Ta : 3 %Je)lTt?^*, *>o«»F eiJiO^^T 



(4) #Pa¥5-2 7 73 7 8 

6 

Mo : l%Jil±4%JaTi3t»4 
W : 1 %Ul±4 %J£J.T<7)iK t 
Mo+W: 4%Jt)LT-C-t-tfFe-C r-A 1^-^^?ST' 

Ym: 0. 0 l%eo. 5%JJ)IT (;t^iLYmJi, Y 
6 0%SS, Gd, Tb, Dy, Ho, Er, Tm, Y 
b, L\xOW^±^Zl%mi^l-(fL3i, Ce, P 
10 T, Nd, Pm, Sm, E u<OS^&±«: 5%SJS*^'b« 
^?it&o ) 

A 1 : 4. 5%K)l±6. 5%ttT 

C r : 1 3%JEi.±2 5%JilT 

C : 0. 0 2 5%ttT 

N: 0. O2%J01T 

C+N : 0. 0 3%J'J.Tt::5Dx.T 

M o : 1 %Jiil± 4 %JJ).T ttzit 

w : 1 %JS)l± 4 %iJ«.T<o^^ < t -a* 

Mo+W: 4%JJ)IT 
20 -C^*, F e is ± yq^flTSW^KEi^ii^ «b S F 

e-C r-A iM-g-^^i-C^^o 
[0 0 181 

(1) Nb : NbJ43|s:|IWtC*oT«, ?S<OBia-C<0» 
[0 0 191 NbOftffll4fll'fOCJ3J:i;fNhie'&-L-r 

^Jjr. 7 5 0 t:«riSA& i d ^:ia]SE«T?Oill^M«ffi«f 

[0 0 2 01 -:^, @^?!ii'fbf*fflii*faimftffliiir«i 
i(is<ombtceHt^±asL^cf^ffl5ai«<oftT**« t ^ t* 

d iamtwj: »)**>tLfct L-Ct, 5ri5*»oHSSft'fbft 
ffl«:i#«l?*4'<<, C, NOfilcWLTg6fl«Hlc^ 

(9 3- C%/1 2 + 9 3 •N%/1 4) XI. 2 

[0 0 2 11 ti^**, Nb»>0^^|JS^;ji*9^-^^^i:^ 
Lave sffl*^*fUi Sli®m<Oii%A*i|*l.^t < ^J^. 

50 l4C<0^*»f)iWK$it, *5IW<0C, NOftOlSH-Ctt 



-4- 



(5) 



5-277378 



8 



10 



20 



Nb : (9 3- C%/\ 2+9 3 

(2) Ta : TaJ4*fl?gtcab-oT{4Nbtm«fSO!« 
(0 0 2 21 TaOf^fflJiNbtra^OSftlcilJ^fm 

Ta : (18 1- C%/1 2+18 1 

14+59- t.>c t> ? it* (O-Cab * o 
[0 0 2 4] ^iJ, Ta+Nb<0Ji-^l4, -5-0±ffiS-W 
«6031ftT-3%tt-S. 

(3) Mo, W:Mo:feJ:invl4*5IWtC*orf4. i|t 

[0 0 2 51 i-5L/ca*>t>. Moi5j:yf/ifcl4W 
i5-i@^5fi'fbf^ffl^#^;'cJ<)lci4Mo0^i)Di:i4 1 %Ja 
Mo, Wt *>(:-?-cO(JtAif*^a^t-i>7ti6r^iP4 

oiiiD 1 1 i> K^mmm^t^ti:i><ovi>i>i)K mi 
izmiKLtzm^izimm^m'ti'o uf«:*»or^ mo 

tfe(c4%-e*)*<, t/c. Mo tw^mwizm^i^mL 

T<>ra«0?a#7j^#e>*t-5*^ iO^<0±K€l4Mo + 

we4%fiiiT*»a* Us 

[0 0 2 61 -Ij. ±&LtzloiZ. *l6WlC*oT 
14 > iSfiO»:^j J4 T a i i /cl4 N b <oag^tD 
ioT(6j±-ei*<7>t?ib.&*«> Ta, NbO^jfcf^ffiO 

9 *.#aiat'(bJc J:-6«i*(4»ia-co«ffltf i:^>:»Ui*^ 

^•±i>c L-b^L^iifih. Mo45j:Of/i7t<4Wt4. Ta 

7t»4W*^init -5 i t J: •) iSiatciJ (t-SW* * § JC 



eHJ4JS]lT<!0i9U^*o 
N%/14) XI. 2jJl±3%Jei.T 

(181 - 0%/ 12 + 181 • N%/1 4) XI. 5 

[0 0 2 31 -H^ Tal4NbtR«l, ffiJSlCii«Hc^ 
iD$iv*tLave sffi-SrJgsKLNb co*|'&-t 

Sit. *IIM«'b0^itlcJ:it{f3%J£)lT-Cab-So i(0 
i -5 J: ») T a O?^U0<ia{4WT<O i d tc^^*o 



-#0 



•N%/14) XI. 5Jil±3%W.T 

(4) c, n:c, mtt^\z^mmzh':>x[i. 
«OW1t«:«L<eTS-**o iO!ij|^«-Tai;tJ4 
NbOf^«tcj:o-C«)^-Sii:**-C#***, C*»0. 0 

2 5%ex.**|'&. i;tl±N;6f0. 0 2 %jgx.-S^I'g-, 
L,<l4C + NO-&-thtd*0. 0 3%fix.*j»-a-JC{4«!l 

»4, 

C : 0. 0 2 5 %JiI.T> 

N : 0. 0 2%J£]IT> T-*-o 

c+n: 0. 0 3%ja.Tx ifi^<Dmmttt^, 

[0 0 2 7] tfz. C, NI4^|gfbt»tLT«faiL, i 
it/4**fmK'fbf^ffl IC J: ») iSfiOW^j t |6l±t -& t v> 9 M 

lciiLl4«faili;6»«:*:ftf * t ^-oami^ftTt-So 

C, N**#fttc-g-iit^^-^icl4, ;t:tx.T aUil^/ 
i ;tl4N b ^^ilBTK-daiirSftn? ttrv^T ^) , i<D*f 

4, t=ii?*>> C, N*»#Hc^4*L*»-^UI4, ^ 

'fbic*5?&^*^-aiB^*fm5^.®t 14^ t)!iv^o-rjb*o 

14. C : 0. 0 2 5%jaT. N : 0. O 2%WTt?*» 
o, C + N : 0. 0 3%JUTaS-C*'5.. ja±o»ifu 
4:l)> ife«C, NO«HI4, 

c : 0. 0 2 5%ja,T, 

N: 0. 0 2%JJ)IT. -c^^o 

C + N : 0. 0 3%W.T. t^;^„ 

(5) Ym:i1*> Ym (Y5 7va) tl4, #±a7C 
«0 ^ Y t L a 5 7 ) £)l|i$L 
u (m?-#-t7 1) *-eoi67C« (La, Ce, P 
r, Nd. Pm, Sm, Eu, Gd, Tb, Dy, H 
o, Er, Tm. Yb, Lu) <0iE-&%<0i^-C* 0 > 
*l&M<Oi#^, mim^t LX\tl »)$ii^Y05 y-x 

9 A'im^^^^tlflX^i)^ iOYml4, Y**6 0 
%@IS, (*±«7n«<0 d *> G d L u 4 1?) 

3 5%SS, «^&± (#±S7C^(0-7t.La~Eu) 5 

?S<0^1jfBl^bl&^{w*t1-*«fiL*|p|±$*«>«l**** 



-5- 



9 

lSj±1--5.**. 0. 5%SriSx.*fcffKfiTLi&i{)-&o L 
/c^^oT. •?-O|£Hli0. 0 1%ieo. 5%JaTt::K5e 

[0 0 2 81 -H. ^ItCYmSri^iDL^t^-^-C^oT 

fs^wtoittJiAff-e, #^¥4-8 5 0 2-t^i«-e 

a-^ibK-rv^-Si^t:, Ln (La, Ce, Pr, Nd 
L/c^tzJi, fi:iSll.'^S<^C e r i c h^k^'&M^ti'O 

.So:*:Sa!«IS-li}aJcU7t«-g-, Ym0^1nili*«l|-C* 

^ o 

(6) Ai : Am:^^mizi>-ox\mmtmm%-t 

(7) Ct : CTi,tZ7->v:^mom±^i^i^i-^& 
*x^-eab;&, *ilEHt:*ori4> itKfb14o±^i4A 

??}tt*«fiT1--&3t*. -5-<0«HJ41 3%J13l±2 5%0.r 

(8) •E-<oi&<o;FM® : 

Mn \iAn\i^wnK^^x\i. mzwm<owim.m 
^jimoAiz 03 msk<o'!^mt^imtL 

s i : s i \mmm.it^±.^-^h-->]. wmm^ 

7^9-^ h*;^f->w;^SU43t:*»K<btttcftttTv>-i, 
fc*, «Jtto^*-i3S i J4^^fi:tz«Jx.*c:t**ai t 



(6) #H¥5-2 7 7 3 7 8 

P : PlC(47x7'<' h^;'.r>l>;^ii<0«)1iSrfi:T$-* 

- C r - A 1 T > l^;^ o T 14 vl <^,**^ miaSi 
l4*1Jll$n> :*:^?g(C*)oTJ4-?-<OU4 0. 1 %T-* 
*o i/w. C:c0J:^^«[HcOPcO^jDI4, w»<btttc*t 

10 0 2 91 s : s\mmmim^^htztb. 

?gt:*cTI40. 0 0 3%;j.T(C«lx*it;6*|gi L 
iO v»o C<^J:9^;S^S:(>o:$:||?gFe-Cr-A l^-^ 

?s, ^s.xfzc)m-i:m\'^xm^^ixtzmir:^mmim 

[0 0 3 01 

* 1 Jt:*:f|?giCM*>-& F e - C r -A 1 ^-g-^iJ i tKJt 
R^O-fb^^^S-^l", C:i^t>^4v»T^t^> 2 0 C r - 5 
A 1 «:'^-XfCi»KibttS-?l«t*iW-CYm?r^i)DL 
ttz. iS!ia»:tJ*iS!< t^iW-CNb, Ta, Mo, W 

30 mt7tfmmta(^ to, TumMLfzi!, «-^i-o 

[0 0 3 11 ^1 (:^t«^<OF e-C r-A 1 
i 1 0 Okg*S!ft«ife^PlC-r^»S|jia, l 2 O 0"CtC 

t: I- 1 i^H^&jg^it icSilllEji If $ 4 m t t?ft± 

tfTi^.ifeJ^Ly'Co ^hK. iO|S!i@«Srv3 ^ ^7•7 

^j4iaiaiESL^c) > mm. u^-y-ji^irn'oML. « 

^ 5 0 A< inSK«>?S3 ^ ;w*ft« LJto 
[0 0 3 21 
40 [^11 



-6- 



(7) 



#K¥5-2 7 7 3 7 8 



11 



12 



f 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


3 




1 


1 


0.27Ln* 
0.018P 




a 081 


0.0891 


0.101 


0.0861 


i 0.091 


0.070 


! 0.089 


i 0.097 


0.0781 


0.0761 


0.081 


0.0691 


0.080 


0.066 


0.083 


0.054 


0.049 


0.061 


» . 


# 


0.08 








1 


1 


•—I 
CO 


2.50 


1 


•—1 

<o 

1—? 


1.30 


1 


1.44 


2.72 


2.13 


1.02 


1. 19 


f— « 

oi 


2.19 


1 


\n 


1 




♦ 




* 


• 




1 


1 


1 


2.50 


1 


1 


1.30 


1 




»— 3 


— 1 
— < 


1.02 


1 


OO 

o 

T-H 


OO 

o 


1 


1 


1 




* 


1 


I 


* 




1 


1 


CO 
CSJ 


1 


1 




1 


1 — 1 


1 


CO 


1.02 


1 


1. 19 


s 


. — 1 
. — » 


1 


\n 


1 


* 




« 


* 

in 


« 


Nb+Ta 


0.30 


CO 


1 


1 


CO 


0.30 


0.31 


1.09 


05 
<^ 


1 


0.31 


1.11 


1.03 


s? 


cS 


»— I 

CO 

<z> 


0. 30 


oa 

CO 

cS 




♦ 


1 


1 






1 


1. 18 


1 


1 


0.90 


1 


1 


1.09 


0.99 


1 


1 


0.81 


0.72 


0.99 


c*- 


1 


I 






♦ 


1 


» 

1 






0.30 


1 


1 


1 


0.31 


0.30 


CO 


1 


1 


1 


0.31 


0.30 


0.31 


1 


0.20 


53 




0.62 


* 


♦ 


'1 




• 




tri 


iri 


iri 


iri 


5.19 


5.23 


gs 

iri 


iri 


5.16 


5.16 


a 21 


4.99 


2 
iri 


s 

Iri 




an 


Iri 


a 23 


tri 


a24 


.—1 
CM 

tri 


iri 


a 19 


w 


20.10 


21.091 


19.99 


20.091 


20.30 1 


20.10 


20.541 


19.97 


19.99 


20.31 


20.34 


20.101 


20.201 


20.54 


19.74 


^ 


20.30 


21.15 


20.10 


20.34 


19.97 


20.15 


21.01 


2: 
-1- 
o 


0.0195 


0.0188 


0.0181 


0.0111 


0.0104 


0.0133 


0.0153 


0.0136 


0.0133 


0.0145 


0.0174 


0.0140 


0.0111 


0.0195 


0.0117 


0.0155 


0.0157 


0.0164 


0.0119 


0.0140 


0.0162 


0.0131 


0.0134 




0.0085 


10.0088 


10.0071 


i 0.0041 


0.0044 


0.0053 


0.0083 


0.0066 


0.0053 


0.0055 


0.0064 


0900 0 


0.0041 


0.0085 


0.0057 


0.0075 


0.0067 


0.0084 


0.0049 


0.0060 


0.0042 


0.0073 


0.0049 


o 


0.011 


0.010 


0.010 


0.007 


0.006 


0.008 


0.009 


0.007 


0.008 


0.009 


0.011 


0.008 


0.007 


0.011 


0.006 


0.008 


0.009 


0.008 


0.007 


0.008 


0.012 


0.0058 


0.0085 


IMark 


<: 


CQ 


o 


Q 




u* 


O 


X 










S 


'z 


o 




a 


PS 


CO 


(- 




> 


^ 
























«5 



























116 

A) 
>J 

•ft 



Q 

/ 

a 



Co 0 3 31 i<OliR, Jtei«W»CJ±£E3i«tl*tO||^** 



40 [0 0 3 41 
(«2l 



-7- 



gEST AVAILABLE COPY 



(8) 



13 



<^mW-5-2 7 7 3 7 8 



14 





?Bi5r©Cr, KWSVOSS^m 






A 


1 1 1 LjTfnl 


0. oNd-U. OoYflk 


0 


© 


B 


ff 


1. c\ a~U. Uy 1 HI 


0 


@ 


c 




^ cMo-U* iim 




0 


D 


// 


L, bVrU. (Afi ID 


0 1 0 


E 






0 


1 fSSs. 


F 






0 


© 


G 




0. 31Nb-l. 3W-0. Oyiffi 


0 


@ 


H 




IT— 111^ A IV—. 

ITa-lMo-u. lYm 


0 




I 




lTa-1. 4WH}. OoYin 






J 


f^ 


1 ^>ll_ i ItU A Aflt7 

1. ^-1. lW-0. OoYffl 






K 


ff 


A ^kit. Ill 1 1D A Anir 

0. 3Nb-lMo-lW-0. 08Y1B 


0 


© 


L 


ff 


A nkTi- A An* 1 tn a /n^tt 

0. 3Nb-0. 8Ta-lW-0. OTYm 


0 


@ 


M 


ff 


A OUL. A *7*P— 1 111— A AOV— 


0 




N 


ff 


IT— im A ATtT^^ 

lTa-lMo-lW-0» OTYia 


0 




0 


ff 


0. 2Nb-0. 7Ta-L llfo--L lW-0. 08Y1H 


0 




P 


ff 


A OKTk A AETVm 


0 


© 


Q 


ff 






© 


R 


ff 


0. 3wb-"l«o-i). OdYbi 




© 


S 


mm 


n AQI n 






T 


ff 


ai(j7u-o.05ri 






U 


ff 


0. ajo-o. 08YB 


0 




V 


// 


9b-0. OTTm 


0 


X 


W 


ff 


a27Ln-0.018P 


X 


X 



[0 0 3 5] 'JkK. ^n'bOS®«cDf5tt=&P-<7to ^ 
•^-tZ-t'fX {H*: 2. Sim) OVy ■y^vir;i'lf-|it 

«^M-^•EjE:^l^i)t¥^f^-^?IRL«rSK^^:^fv^ -i^ 

5 Ot:£lT<0«)«>SrOe|l, 5 orSl 0 0'CmT<iO<>0 
^^Oe^^ l 0 0'CS<O<><O«:X6|Ii:L7l:o ©^<7)fe<0(4 

xeni4iJ»^«**^<^Brigf j4^vHo<o, -e<o^t: 



J:-7tcL;to ?g3^;w*^t,«Jf 5 Oy«m, *i2 Onin. ft 

ons, 1 1 5 ot:-e2 5i*raiinSfe^J^t4K«s-#fS 
3 o»»fbtt<oii(;^i-o ##K'fb»iSr**2 0 mmx 



-8- 



[0 0 3 7] 



BEST AVAILABLE CX)PY 



(9) 



!|fl8¥5-2 77 3 7 8 



75 



J6 



* [S31 









Hit 
pij 




•c 


•c 


31 

14 




A 


A 

A 




0.3Nb-0.08Yin 


0 


0 


0 




0 


D 
D 




L2Ta-0.09YiD 


0 


0 


0 


if 


0 






2.ai(>-0.1Tffl 


0 


0 


0 




0 


r\ 
U 




2.5W-a09YB 


0 


0 


0 




0 


Is 




a3Nb-0.9ra-a09Yii 


0 


0 


0 


A* 


0 


F 




a3Nb-1.6Ho-0.07Yii 


0 


0 


0 


if 


0 






0,31Mb-L3ff-0.09YiD 


0 


0 


0 


if 


0 


H 




lTa-lMo-0. IYb 


0 


0 


0 


Sf 


0 


f 

I 




lTa-1.4ff-0.08Yin 


0 


0 


0 


ff 


0 


T 

J 




I.6M0-LIW-O.O8Y1B 


0 


0 


0 


ff 


0 


K 




0.3Nb-lMo-lW-0.08Yin 


0 


0 


0 


ff 


0 


T 

L 




0.3Nb-0.8Ta-lW-0.07Ym 


0 


0 


0 


ff 


0 


M 




0.3Nb-0.7Ta-l.lMo-0.08Ym 


0 


0 


0 


ff 


0 






lTa-lMo-lW-0. 07Ym 


0 


0 


0 


ff 


0 






0. 2Nb-0. 7Ta-L IMo-l. li-0. 08Yb 


0 


0 


0 


ff 


0 


p 


ft 


0.3Nb-0.05YB 


0 


0 


0 


if 


0 


Q 


0 


a3Nb-l.5Mo-O.05Yi 


0 


0 


0 


ff 


0 


R 


>r 


a3Mb-lMo-0.05YB 


0 


0 


0 


ff 


0 


S 




0.08La 


X 


X 


0 


550t^>JW5fl/5i5fife 


X 


T 




ai07Lii-0.05Ti 


X 


X 


0 


740 * 


X 


U 




0. 9Mo-0. 08Y1D 


X 


X 


0 


870 " 


X 


V 




SMo-O-OTYb 












w 




0.27LB-a018P 













[0 0 3 81 -mmz 

%im 1 <r>\mwL9riii,'^!i,mi-bK nwm-Q 1 2 0 

tett. 6 0 0'Ciiit>*7 0 ot:(c*5it^»^;**il!l5£S*t 
fco -e(0iB*«r$3O!i5ia»*<7)ffiUc3^to jSWmo 
«*4aj5g||i(6li, 6 0 0t:-C<D»M*2 2 kgf/mn* W 
±. 7 0 Ot;-COW-tJ*n 1 kgf/inro^ W±i:L, Cltt 



40 m 



so 



•t-^t<> 1 y h^Uf'f X (1 1 3ii«^ X 1 0 0 Onm 



-9- 



BEST AVMUBLE COPY 



(10) 

17 

►}«**;^oft5Sias^:9 5 ox:, sftias^iso'c 

&.Tttiim-^n<r>^^ i^f^il 2 0 0|alll»)iSt 
[0 0 4 01 *3*»"bW?>*^«:i:9tC, SOOCiJiOf 

^';wffl«:(4, igiiaa<oi^iii»Ai 2 0 oiaoiitiKiciijtt 

x.t)*L4*»ofcOtC*>rL, 6 0 OtliJiOf? 0 OtUiJ 
[0 0 4 1] 



#W¥5-2 7 73 7 8 

18 

i3tt-&Fe-Cr-Aim-&-^(±^ ^iWeiOiniXttiJ J: 

[0 0 4 2] m±u J: f) > ^§^mo^^mr^m tfzn 
mm¥m.!mmmMismmm:i 9 9 5 0 r «r 

[llllSOftS*^:Siggi 

im 1 1 ^HWO-g-^fg-Cjiibitytr^ 3';Pfi«:^,TtiJ4 

1 -iHiw 

4""tA' 



2 




4-b* 



70 V h^-yoaii 

(5i)int.ci.5 asiguiE^ itrtss*-^ Fi «^iifa/i^Si^ 

C 2 2 C 38/26 



-10- 



